The California program has been in effect since 1973, with the exception of the period from 1987 to 1989, when it was temporarily "disengaged" from enforcement in the private sector, to be reinstated as a state program by public demand in 1989.
It is extremely difficult for a government agency, any agency, to identify changes in response to actions it has taken or recommendations it has made when it has little or no control or actual presence in the en vironment. Because a company has complied with a citation and changed a tool or designed a new work station, it does not mean the problem will necessarily be solved. Workplace problems are multifactorial and often exceed the scope of the regulatory agency.
The purpose of this article is threefold: to describe the regulatory mechanism of a Special Order and its use by Cal/OSHA to bring about change in a workplace; to present a framework that occupational health nurses can use in designing a prevention pro gram for cumulative trauma disorders (CTD); and to make additional recommendations for research and publications needed to assist nurses in their efforts to control CTD in their workplaces.
SPECIAL ORDER
Both Federal OSHA and CalJOSHA use the health and safety standards to define safe working conditions. However, unlike Federal OSHA, CalJOSHA does not have a general duty clause to protect workers. The Federal OSHA general duty clause stipulates that "each employer shall furnish. ..a place of employment which is free from recognized hazards that are causing or are likely to cause death or serious physical harm to employees" (OSHA, 1991a) . Federal OSHA uses the general duty clause to protect workers when there are no existing standards, as is the case with ergonomic hazards.
In California, the legislature devised a means to provide a safe workplace where there are no existing health or safety regulations by permitting the issuance of "specia l orders" (California Labor Codes §6305, §6308, 1992) . Special orders are defined in the labor code as any order written by the Chi ef (of the Division of Occupational Safety and Health) or the Ch iefs authorized representative to correct an unsafe condition, device, or place of employm en t that poses a threat to t he health or safety under exis ting standards or orders of the st andards board. The se ord er s shall have the sa me effect as any other st andard of the standa rds board, but shall apply only to the employme nt or place of employmen t de scribed in the written order of the Chiefs authorized representative (Californ ia Labor Code §6305 , 1992 ).
Further, the Labor Code explains, the Division in enforcing Occupational Safety and Health Standards and Special Ord ers may do any of the following: a. Declare and prescribe what safety devices, safeguards, or other means or methods of protection are well adopted to render the employees of every employer and place of em ploym en t safe as required by law or lawful order. b. Require the performance of a ny other act which the protection of the life a nd safety of the employees in employments and pla ces of em ployment reasonably demands (California Labor Code §630S, 1992).
Thus, when health and safety standards fail to protect employees and when research, community experience, and knowledge support special action, a special order is considered. Documentation of verified illness or injury is obtained from private physicians or submitted reports. Employees are interviewed to determine the scope of the problem in an individual company. After weighing the scope and severity of the problem and assessing the corrective actions, if any, taken by the company, special orders are developed from state of the art concepts of health care and safety principles.
Examples of special orders issued in California include requirements for medical surveillance APRIL 1994, VOL. 42, NO.4 The special order is an effective interim method ofproviding safety until a standard can be developed. and protection programs for excessive exposure to silica, mercury, isocyanates, and dioxins, and programs of protection from excessive exposure to heat and CTD.
At times, special orders are based on published guidelines or proposed standards such as the Antineoplastic Guidelines (Office of Occupational Medicine, 1986) or the Red Meat Packing Industry Guidelines (OSHA, 1991b) . Special orders per se carry no monetary penalty when issued, as they are not a citation. However, on the required follow up inspection, if prescribed measures are not accomplished, a citation that does have a monetary penalty is issued for failure to abate the violation.
Special orders , while being an approved method of providing a safe working environment, are often difficult to use in that they have been unsuccessfully challenged as rulemaking outside of the legally established procedure. A further detraction from their use is that they only apply to the actual address of the company where the problem is identified and no other place of employment. They also have been accused of creating an unfair cost of business to one employer while not being applied to competitors. One advantage, however, is that companies do communicate with one another, and the need for corrective action becomes common knowledge to other companies without official action. The employee is therefore somewhat protected during the developmental period of a standard.
The reality of any agency's standards or regulations is that they can never be expected to cover every unsafe working cond ition as new processes, chemicals, and unfamiliar practices are introduced into the workplace; therefore, every enforcement program needs to have a mechanism to correct identified unsafe conditions. In the case of newly recognized hazards or hazards identified as science progresses, the special order is an effective interim method of providing safety until a standard can be developed. In the case of ergonomic problems, the special order is used to as sist companies in developing programs for identification and correction of hazards, early recognition and treatment of injuries, and training of employees until the state standard is promulgated.
Case Discussion
Early in 1985 a complaint was filed with Cal/ OSHA by an employee of a power supply manufacturing company stating concern about the excessive number of worker injuries attributed to CTD. The employee worked in one of three areas most seriously affected by this type of injury.
A surprise inspection of the worksite was completed by personnel representing both the medical and the industrial hygiene units ofCal/OSHA. This inspection, like all Cal/OSHA inspections, followed the standard procedure of convening an opening conference with employer's representatives to discuss safety and health records. Specific reference was made to the CTD injuries and the work practices in the areas where most of these injuries occurred. Also discussed were what controls, if any, had been implemented to limit these injuries. In this case, several engineering controls had been implemented, as well as a recommendation by the workers' compensation carrier to engage the services of a hand surgeon who had, in fact, already performed several surgeries.
A walk through inspection was done to determine whether the plant complied with occupational health and safety standards. Several interviews with employees were conducted. Many problems and concerns were identified, including lack of adjustability of workstations, limited choice of tools, and minimal protection from vibration or pressure in the power tools.
At the completion of the preliminary inspection, the agency representatives expressed concerns about the company's development of an ergonomic injury prevention program, including appropriate power and hand tools, workstation design, and employee education about prevention and recognition of repetitive strain injuries.
Many concerned employees called the agency after the initial inspection and the agency decided to expand the inspection, conduct further interviews, and inspect additional documents. Specific findings included a work area of approximately 35 employees, where four workers had already had five CTD surgeries and bilateral carpal tunnel release surgery had been recommended in a fifth case; a carpal tunnel diagnosis was considered work related in three other cases, for a total of eight definite repetitive strain injuries; two additional injuries were considered partially work related; and two other employees had diagnoses of tenosynovitis, one of whom required surgery.
(It is important to note that several of these employees had more than one repetitive strain injury condition and there were several employees with hand or wrist pain for whom an absolute CTD or other diagnosis had not as yet been made.)
In summary, a total of20 diagnostic entities of 166 CTD were found among 14 workers. Eleven had resulted in surgery, recommended surgery, physical deformity, or protracted pain. Half of the individuals randomly selected for interview had symptoms compatible with CTD. Other findings included no adequate trial of modified work attempted prior to surgery. It appeared that the role of the orthopedic surgeon was one of providing consistent, competent surgical care of workers needing operation and attempting to reduce workers' compensation costs by limiting recovery time, but no recommendations had been made to prevent the recurrence of these injuries.
Finally, in all areas where these disorders were identified, inadequate supervisory understanding of proper work practices resulted in worsening conditions and possibly unnecessary surgery.
As a result of these findings, a Special Order was issued to the company requiring: • Evaluation by an ergonomic specialist of the three worrisome work areas. This evaluation was to include: the design and maintenance of the workstation, tools, and product flow; and assessment of personal protective equipment, administrative controls, and education and training. • Engagement of a licensed physician skilled in conservative medical treatment and prevention of CTD to conduct a medical surveillance program. This program was to be conducted on company time and at company expense and was to include an occupational and medical history and a baseline physical examination. A survey questionnaire, approved by the regulatory agency, was to be developed for distribution to employees on a monthly basis to identify potential cases of CTD. These questionnaires were to be evaluated by the conservative treatment physician and employees were to be seen at the physician's direction. All new employees would be given the questionnaire as well.
• The conservative treatment approach to involve the use of all non-surgical modalities as well as recommendations of light duty work or transfers. No surgery was to be done until other approaches had been attempted and failed or there was a determination that surgery was required for relief of pain and/or return of proper function. Neither the conservative treatment physician nor any of the physician's partners could perform surgery on any employees. • Educational sessions by the ergonomic specialist and the physician knowledgeable in causes and prevention of CTD.
Abatement
In response to the Special Order, the company hired an ergonomic specialist who investigated and made several recommendations for changes in the workplace. He conducted the required educational program, making a videotape to be used regularly by the company in succeeding years. Specific recommendations by the ergonomic specialist included: • Administrative Controls: both worker and product rotation, process changes, and tool changes. • Engineering Controls: redesign of tools and workstations as well as improvement in maintenance of tools.
Personal protective equipment such as splints, safety glasses, and padded gloves was addressed on an individual basis by the occupational medicine physician.
Reports detailing the changes made to the workplace were sent by the employer to the regulatory agency several times, occasionally after prompting. It was obvious that the company was attempting to comply with the Special Order, and making the required changes was not a simple matter. Employees resisted rotation to other areas because they were not familiar with work processes; some new tools were simply not available and had to be designed; other tools were purchased but were of poor quality and did not work satisfactorily in this setting; and some employees were hesitant to use unfamiliar tools.
Several types of power tools were acquired and worked successfully. Torque control devices on power tools were installed where necessary. A controlled tool crib with a trained operator was established to provide maintenance and assist in the selection of appropriate tools.
Follow up
Reports were received from the company until 1987, at which time CallOSHA was disengaged by the then-governor of California. Records and staff went in different directions during the 2 year period of disengagement, and no further follow up was done until 1992. At that time CallOSHA decided that a re-inspection of the company was indicated as a follow up to the Special Order to determine if corrective measures were being continued and whether further corrections had been made to prevent ergonomic injuries.
The follow up inspection procedure followed the same protocol as the original inspection. Since 1987, changes had occurred in the work process itself that impacted the original problems. Management continued to have an active interest in injury prevention and safety and had formed a 10 member safety committee which met monthly with elected employee participation. Safety tours were conducted monthly. The education and training program initiated as a result of the APRIL 1994, VOL. 42, NO.4 Special Order was continued at least annually, with a new videotape replacing the one made in 1985. A full time trainer had also been hired. Employees were included in the tool selection process and verbally expressed to the interviewers that they felt the company had made efforts to decrease injuries.
Specific changes in the work process included positioning the product conveyor belt closer to the worker to reduce twisting and lifting of heavy components. Additionally, as technology progressed, components were reduced in size and weight, further relieving this possible hazard.
One finding of particular interest, however, was that two ofthe production areas on which the original Special Order focused in 1985 had been either totally or partially eliminated from this California location and moved out of the United States. Questions about work practices in these locations were raised. Representatives of the company assured the regulatory agency that the workers in plants outside the United States benefit from all changes in processes or equipment that occurred in the California plant, but they confirmed that regulatory demands are not the same.
It may appear that the company responded to the regulatory agency by moving out of the country. In fact, some of the production units had been moved several years prior to the inspection because it was economically advantageous to do so.
The Special Order in this case functioned as a framework for the company to structure a program to control ergonomic problems. The company made the necessary changes to the work environment for several years and continues to investigate new tools and procedures with worker safety and health and productivity in mind. It is hoped that the early identification of potential problems and establishment of the prevention program have resulted in fewer days of injury and time away from work for these employees. Because of the change in location and the drastic reduction in production employee population (from 498 in 1985 to 244 in 1992), a meaningful statistical analysis to quantify improvements was not possible.
The improvements would not have been made without the intervention ofthe regulatory agency. Once established, the program led to some innovative changes not originally mentioned in the Special Order. This included hiring the trainer who was knowledgeable about ergonomic issues and a heightened administrative awareness of these issues, as evidenced by the purchase and design of new equipment. This company's plan, though instigated by the regulatory agency, was developed well in advance of formal rule
With the correction ofeTO problems, as with any other health problem, equipment maintenance is a crucial factor.
making activities on the part of both state and federal OSHA.
FRAMEWORK FOR PREVENTION PROGRAM
The authors believe the recommendations in the Special Order serve as an excellent framework for an occupational he alth nurse to use in str ucturing an ergonomic injury prevention program. The basic components include a systematic evalu ation of jobs and the worksite; recordkeeping and documentati on; early recognition, detection, and conservative treatment or referral; engineering and administrati ve controls; and training and evaluation. Three major goals should be preventing injury and disability; controlling costs to the employee and the company; and complying with all existing and pending OSHA regulations and guidelines.
Systematic Evaluation of Jobs and the Worksite
Nurses may conduct their own analysis or may require assistance in identifying all the "at ri sk" jobs. The task of job analysis is rather complex, and the skills of an expert may be required.
The evaluation of the worksite should include: • Workstation design and maintenance. Many companies purchase appropriate workstation equipment but make no attempt to maintain or replace the equipment. With the correction of CTD problems, as with any other health problem, equipment maintenance is a crucial factor. Frequently, changes are needed in the process itself which may be addressed by engineering design. • Design and maintenance oftools. It is important to purchase ergonomically correct tools to help re duce CTD problems, but ensuring that they function and are repaired and replaced when malfunctioning is vit al.
• Produ ct flow The rate of speed at which production lines move may be a problem. Reaching for or lifting heavy objects from a line or standing in awkward positions may contribute to injuries. Material bins may be placed in positions that require awkward wrist or extreme reaching movements.
• Personal protective equip ment. Assessment of personal protective equipment provided to relieve 168 one condition should not reveal it is aggravating another. For example, metal mesh gloves may provide protection from cutting hazards, but contribute to conduction of cold to the hands. Some gloves may be too bulky to use effectively and necessitate the use of excessively forceful hand gripping.
• Administrative controls. Administrative controls must be evaluated for their effectiveness. These include providing for job rotation and rest breaks, identifying light duty jobs, and insuring that correct methods are being followed by workers and are accomplishing the intended protection.
Recordkeeping and Documentation
Occupational health nurses have at their disposal various recordkeeping mechanisms to identify and document CTD injuries. These include the OSHA 200 log of injury and illness, sign in log in the employee health service office, workers' compensation records, absenteeism records, physical examination records, and questionnaires.
As with any work related condition such as hearing loss or elevated blood lead levels , employers would be wise to establish an ergonomic baseline at the time of employment. This may be done by health history or physical examination.
Questionnaires may be administered to employees to identify the actual occurrence of CTD problems, particularly wh en processes or equipment change or when new employees are hired. This type of que stionnaire should be used on a 6 month or yearly basis after the initial injury. In the Special Order for the case company it was requested monthly or until the incidence and severity of CTD had been greatly reduced. The stimulus to use the questionnaire should come from identified problems as a result of record analysis and observation. Thorough and complete recordkeeping with analysis will provide a good basis for further program development.
To use the OSHA 200 log as a reliable information tool and to comply with OSHA recordkeeping requirements, special information must be recorded. The nurse must fir st decide whether or not work activities caused, precipitated, or aggravated the worker's condition. I~in the occupational health nurse's profes sional judgment, work activities are likely to be associated with symptoms, irrespective of hobbies or other non-work related activities, then work relatedness is established. If there are later physical findings (such as positive Tinel's sign, inflammation, pain, or numbness) accompanied by treatment (either by employee or nurse), lost workdays or restricted work activities, or transfer or rotation to another job, the case is recordable whether or not it is eventually accepted or submitted for workers' compensation claims.
Early Recognition, Detection, and Conservative Treatment or Referral
As nurses use the records for data collection, they should see trends or sentinel events in departments or specific jobs. They can then focus attention on these problem areas and take more specific analytic measures.
The goal of early recognition and conservative treatment identified in the Special Order in the case discussion was prompted by the large number of surgeries performed and the fact that, in many of these cases, no treatment was provided until damage was almost permanent. The Special Order may have been overly detailed and specific, but at the time was thought necessary to try and control the problem ofCTD in this company and to control the number of surgeries performed.
After identifying problem trends and/or cases, the nurse, drawing on appropriate ergonomics expertise, should develop protocols for conservative management rather than merely referring to a surgeon. Emphasis should be on identification in the early stages of illness to control and correct problems before severe damage occurs and surgery is required. The occupational health nurse will refer cases that do not respond to the treatment and/or transfer the worker to light duty.
Case management procedures require the nurse to establish a counseling and rehabilitation program, as these are part of any injury program (Tr aver s, 1992 ) . If there is pain, lost work time, or any other problem, smoot h and rapid recovery may be complicated. Emotional support and appropriate direction either to providers knowledgeable in ergonomic disorders or to Employee Assistance Programs may be necessary. Problems with access to health care services and communication with insurance companies or others can often lead to frustration in the employee which can easily be solved by the nurse.
Engineering and Administrative Controls
Engineering controls or purchase of equipment may be fairly simple or can be extensive and complicated. Spending money alone may not solve a problem. Evaluation and careful decision making often require extensive engineering evaluation and long range planning. Thi s is a task in which the nurse should be involved but may not be responsible for accomplishing.
Training and Evaluation
Development and evaluation of training programs is required for all CTD programs. Existing standards require all employees to be trained in APRIL 1994, VOL. 42, NO.4 
Occupational health nurses should actively develop programs to protect employees and encourage companies to be proactive in compliance activities.
the hazards unique to their job. In proposed standards for control of ergonomic hazards, training is one of the first requirements. General CTD training is designed to help all workers identify and report signs and symptoms of work related problems, to recognize activities that may cause these problems, and to have a general understanding of corrective measures. Further individual task training should be performed at the workstation to help the worker avoid improper techniques and incorrect use of equipment. Individual training may be used to assess and make adjustments to the workstation to accommodate the individual worker.
Discussion
The written documentation of these components of the CTD control program should also include short and long range plans, with clearly delineated time frames, interim control measures, if necessary, and plans for evaluation of the program. As processes and changes in the workplace or products occur, the plan needs to be modified and updated.
The nurse needs to realistically determine with management how this job is to be accomplished. Additional staff or equipment may be needed. The occupational health nurse should compile and analyze data, identify the scope ofthe problem, and make recommendations for the development of a successful program.
RECOMMENDATIONS FOR RESEARCH AND PUBLICATIONS
The authors have identified the following research and development needs for prevention and control of ergonomic injuries at the workplace: • Guidelines or protocols for conservative treatment modalities that prevent progression of CTD . • Guidelines for case management of clients with CTD .
• Training modules that prepare nurses to assume greater responsibility in conducting effective CTD prevention programs. • Programs that teach nurses how to videotape and analyze for correctable conditions leading to CTD.
Cumulative Trauma Disorders Developing a Framework for
Prevention. Pravikoff, 0.5., & Simonowitz, J.A. AAOHNJournal 1994; 42(4):164-170. • Research on the effectiveness of early rehabilitation and case management techniques for clients with CTD.
• Research to identify physical, medical, and psychological factors that contribute to the development of CTD at the workplace.
CONCLUSION
This article discussed the use of special orders to bring about change in the workplace and described their use in a manufacturing plant where injuries and surgical treatment were decreased with the implementation of a prevention program for CTD.
Occupational health nurses are in a unique position to assist companies to develop CTD programs that will protect employees from injury, meet requirements or guidelines provided by OSHA and be cost effective. Nurses should actively develop the programs to protect employees and encourage companies to be proactive in compliance activities. They also should be willing to make the effort, as an individual or as part of an organization, to contribute to solving the nation's occupational health problems.
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The mechanism of a special order by a regulatory agency is an effective tool to reduce workplace CTO injuries.
Occupational health nurses can make a major contribution to the health of workers in their companies by developing an ergonomic program to identify the scope of the problem and by providing early identification and conservative treatment.
A workplace prevention program for CTO injuries consists of job analysis, recordkeeping, and corrective measures including engineering controls, administrative controls, personal protective equipment, treatment, and training components.
The goals of any program to control CTO are to prevent injury and disability to the employee, control costs of such injury to the employee and company, and comply with OSHA regulations.
